We present a mean-field theory which is specifically designed to take care of the effects of backfolding in lipid monolayers. Agreement with experiments on DPPC is fair.
In a recent paper the authors studied the statistical trajectory r(~) (x(v),y(v), ztlp)). For the time being mechanics of a lipid monolayer using a mathematical we only consider the hard-core steric repulsion between analogy with the quantum gas of hard disks [1] . This the chains; a long-range attraction will be added shortly. analogy had been pointed out before by Wiegel in Suppose a fraction f(z) of space is on the average occuthe context of an exactly solvable two-dimensional pied by polymeric material, i.e. per unit volume only a model [2] . A dra~iback of this analogy, as well as of volume 1 -f(z) is available for the end points of the most other theories of lipid membranes, consists of the steps. The probability that a chain with hinges at fact that "backfolding" is neglected, i.e. it is assumed r 0, r1, ..., rwill nowhere overlap with other chains is that a given lipid always has only one point in common approximately given by: with any plane parallel to the membrane surface. This N will be a good approximation at high densities; at inter--1 mediate and low densities, however, backfolding will v=iõ ccur and might lead to non-trivial corrections. In this letter we present a theory which is specifically designed
In the continuum approximation this gives for the to take care of the effects of backfolding. The theory weight functional of a chain of configuration r(p), is of the mean-field type, leads to a simpler formalism 0 <p <N: than most others and is in fair agreement with experiN~dr 2 ments. A more detailed discussion of this approach
(2) The monolayer consists of M identical lipids which are restricted with their head groups to the x, y plane A term due to the potential energy of the repeating of a cartesian coordinate frame; the hydrocarbon chains units in the gravitational field has been omitted from are restricted to the half-space z~0. Each chahi is reeq. (2) because an order of magnitude estimation shows presented by a random walk of N steps, each of lengthl. such effects to be negligible. These random walks will be treated in the continuum For reasons of symmetry the most probable confiapproximation; reviews of this method can be found guration of the chain is one in which the trajectory in papers by Freed [4] and Wiegel [5] . On a coarsemoves perpendicularly to the surface. This configuragrained scale a chain can be described by a continuous tion will be denoted by r*(v) = (0, 0, z*(v)) and can be found by maximizing the exponential of the last 
where w equals the absolute value of the integral of
(9) the attractive lipid-lipid interaction over the surface.
This expression for the lateral pressure of the monoIn terms of the dimensionless variables layer predicts a critical temperature below which coex- 
